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PROGRI.SN  Pll PORT 

( 1 ) Me thyl prodn j soloni  : i >tecl  ; Against  Bile  Acid  Induced 
A • m t . Gas t i • Mucosa 1 uicorogenesis^  Although  prophylactic 
systemic  steroid  adminis.t  i it  ion  has  boon  reported  to  protect 
the  gas' t i ••  mucosa  f » < >m  a<nji  »•  ulcer.it  ion  under  certain 
experimental  condi t ion  , the  mechanisms  of  action  involved 
are  urishor.  The  pres<  r-f  study  investigated  this  phonomonon 
further  in  a proven  mode)  employing  topical  acid,  topical 
bill'  fids,  in  phys  i o 1 oa  i e concentrations,  and  concomitant 
gastric  mu-osa!  ischeni  i I'I.is.i  roent  . 68:699,  1979).  Using 

vascularis,  i,  chambered  ex-vivo  wedges  of  proximal  canine 
gastric  wall,  groups,  of  animals  (n~5-7ea.)  were  studied  during 
3 sequent l i!  50  minute  periods  with  the  mucosa  directly  visualized. 
Group  A topical  acid  test  solution  alone  (ATS=160mM  HC1)  during 
(1),  (2),  (3).  Group  B (1)  ATT. , (2)  ATS,  (5)  ATS  + vasopressin 

(VP=0. 0 1 U/Kg-mi n delivered  via  the  splenic  artery).  Group  C= 

(I)  ATS,  (.’)  ATS  t linM  Mi  Taurochol  ate  (TC)  , (5)  ATS+TC+VP. 

Group  D-  (1)  ATS,  (2)  ATS+TC  50  minutes  following  a bolus  IV 
inject  ion  of  methyl prodn i sol  one , 30mgm/Kg  (r>),  (3)  ATS+TC+VP+S. 

Parameters  evaluated-  (1)  net  in  flux,  (2)  aminopyrine  clearance 
(AC),  a measure  of  mucosal  blood  flow,  (3)  the  degree  of  mucosal 
damage  induced,  the  lesion  index  (1.1),  graded  0-9  bv  an  indepen- 
dent observer.  In  non-ischemic  mucosa,  TC  significantly  increased 
/■lit  and  AC.  S effected  no  further  change.  No  lesions  wore 
observed.  During  period  3 (f_Si;M/30min)  : 


■rr 


ATS 

ATS +VI  ATS  * TC • VP 

ATS +TC4VP+S 

L H + ()ii:  a) 

- 1 09  4 14  * 

- 4,4  4 4, ()'  -4  39  + 49* 

-517+83* 

AC (m l/min ) 

1 .6044).  ] 4,  * 

0.0140.1)  1.19+0.22 

2 . 4 3 V 0 . 2 6 * + 

LI  (0-5) 

0.  33+0. 33* f 

1.33+0.16+  4.57+0.20* 

2.20+0.49+ 

*S  ig  . d i f f . 

vs.  ATS  * VP; 

+Sig.  dif  1.  v.c;  . ATS+TC+VP 

, pi  to  11+  "baek-di  f fur.  : on"  comparable  to  ATS+TC+ VP , 

• !•.'}  • • '•!"  i sol  on<-  significantly  prot ert  s against  acute 
lesion  f tin  at  ion  by  enhancing  mucosal  blood  flow,  a consequence 
of  its  a lpha-antayon ist-1  ike  properties. 


(2)  Influence  of  jn+1  on  Di le  Acid  Induced  Acute  Gastric 
Mu ros i ! Ulcerogenesis.  The  combi  nut  ion  of  topical  acid, 
topical  bil<'  acid,  and  concomitant  qastric  mucosal  ischemia 
is  acutely  ulcerogenic  (Gastroont.  68:699,  1975).  Further, 
at  constant  |.H*|  , the  magnitude  of  mucosal  damage  is  directly 
correlated  (r  0.902)  with  increasing  [_bi  1 o acid]  (Surgery  80: 

98,  197(>).  The  present  study  examined  the  influence  of 
differing  j 11+]  at  constant  [_bilo  acid]  on  the  same  parameter. 
Methods  • Using  vascular  i/.c.-l  chambered  ex-vivo  wedges  of 
proximal  canine  gastric  wall,  groups  of  animals  (n=5-7ea.) 
were  studied  during  1 senuent  ial  30  minute  periods.  Group  A= 

(1)  topical  "neutral"  t est  solution  ( 160mM  NuCl  NTS,  pH  5. 4+0. 4), 

(2)  NTN+lmM  Na  taurocho 1 a te  (TC) , (3)  NTS+lTC+vasopressin  (VP, 

0 . 0 1 U/Ku-m  i n del  iverod  via  the  splenic  artery).  Group  13- 

(1)  topical  lOOmft  HCl-<0mM  NuCl  "acid"  test  solution  (100  ATS, 
pH  1. 2+0.1),  (2)  100  ATS 4 ITC,  (3)  100  ATS+lTC+VP.  Group 

(1)  to;  ical  1 60mM  HC1  (160  ATS,  pH  0. 9 + 0.1),  (2)  160  ATS+1TC, 

(3)  lt)0  ATS+lTC+VP.  Indices  evaluated=  (1)  net  11+  flux  ( H + ) , 

(2)  aminopyt  me  clear. nci’  (AG),  a measure  of  mucosal  blood  flow, 

(3)  potent  oil  difference  (PD),  (4)  net  TC  flux  ( TC) , and  (5) 

lesion  index  (1.!),  graded  0-5  by  an  independent  observer  using 
photographs.  Results  In  non-ischemic  mucosa  exposed  to  TC, 

AC  was  significantly  i net  eased , A H+  ("back  diffusion")  increased 
as  a linear  function  of  fli*|  (r~-0.772),  and  no  lesions  were 
observe  !.  During  VP  administration  (+SI.M/30min)  : 


/*H  f (jil.q  ) 

AC  ( ml  /m  i n ) 

ATC  (jifb 
LI  (0-5) 

*S  ig  . el  i f f . vs 


NTS  * 1TC+VP 
+ 38428* 

-0  . t.  4 0.  (,  * 

0 . 2+0 . 1+ 

NTS  +VP  + TC ; 


I coat:;  4 l tc  t_vp 

-242+53* 

1.1  1+0,27 

-5  4 1 

2.240.3* 

4 Si  <i . dif  f . vs 


1 6 OATS  4 li'C  + VP 

- 4 3 «)  4 4 ')  * + 

1.10+0.22 

. — « A 

-4  4 1 

4. 6+0.2*+ 


1 (H)ATS  +TC+VP 


Tiiu:  , it  const,  mt  ['!'<  ] , ( I ) yJl  ' I * ("back  cl  i f f 1 1 • ion")  i nereased 

is  1 I tin. it  function  n!  j H * 1 (i  0.903);  (7)  or;  a consequence, 

F siort  f >rnut  ion  w.t?;  .t  I so  a ’ neat  function  of  £||*)  (r~0. 952)  ; 

( 1 ) mu-  •os.a  l absorpt  ion  of  TC  was  enhanced  at  low  pH  but  boro 
no  relit  ion  to  the  degree  of  mucosal  damage  induced. 


< ; 1 Inf  1 uence  of  Lnt  ravenous  He ti amide  on  the  "Alkal  ine  Tide"  . 

The  !i_-  mtagonist  , (net  Lamide,  has  been  shown  to  inhibit 
:t  inifi  .ait  ly  gastric  acid  product  ion , botli  in-vivo  and  in- 
vitro,  in  response  to  a variety  of  exogenous  stimulants.  One 
i - cent  study,  however,  using  in-vitro  amphibian  mucosa,  suggests 
that  , while  met  i amide  inhibit  : 11+  secretion,  mucosal  metabolism, 

as  indexed  by  total  C0;>  product. ion , proceeds  at.  a rate  comparable 
with  non- i nh  i b i ted  t issue  (Burg  Forum  27:384,  1976).  The 
present  study  was  designed  to  reassess  this  finding  in-vivo 
by  measuring  the  "alkaline  t ido"  during  metiamide  induced 
inhibition  of  histaminest imulated  gastric  acid  production. 

Osina  vascular i zed  chambered  ex- vivo  wedges  of  proximal  canine 
gastric  wall,  8 dogs  were  studied  during  0 sequential  15 
minute  periods.  During  period  1-3,  the  mucosa  of  each  was 
exposed  to  a topical  acid  test  solution  alone  (ATC-lOOmM  1 1C 1 , 

60mM  NuCl,  40  PF.fi,  5 jut  ’ i ^C-PKfi)  ; during  periods  4-6,  to 
topical  ATI'-  during  concomitant  intravenous  infusion  of  histamine 
base  (11),  1/ug/Kg-m.i  n , md  during  periods  7-0,  to  ATS+H  during 
intravenous,  infusion  of  met  i. amide  (M)  lO^ig/Kg-mi  n . During 
each  period  the  following  parameters  of  mucosa  1 function  wen1 
evaluated:  (1)  net  lit  flux,  (2)  the  aninopyrine  clearance,  (AC), 
a measure  of  mucosa)  blood  flow,  and  (3)  systemic  arterial  and 
splenic  venous  pH,  PO2 , PC02 , Hcf,  and  Hbg.  Base  deficit  and 
HCO3-  were  determined  using  the  Siggard-Anderson  nomogram. 
Bicarbonate  production  was  assessed  by: 

( [JICO3  ) - ^HCO  ) X AC(ml/min) 

The  pertinent  result?;  ( tSPM/lSmin)  : 


A II  1 (;iFq/ 1 inn  nj 

Control  — 4 1 + l f > 

II  i st  am  i ne  1 29  4+  4 2 
II  i st  am  ine  -16  4 2 7 

+ Metiamide? 

These  fl.it  a indicate  t hat 
•experiment,  in  add  it  n>n 
histamine  stimulated  lit 
concomitant  reduction  in 
that,  it  s 1 ocus  of  ict  1 1 >n 
HCO3-  producing  step  in 


A'  '(ml,  in  in  ) 

0.96+0.  11 
1 . 61+0. 1 5 
0.91+0.08 


, under  the  condit  ions 
to  a f f ect  i ng  significant 
secret  ion,  metiamide  prr 
venous  "alkaline  t ido' 
i s prox ima 1 to  the 
act  i vc  11+  secretion 


HCO  OUTPUT  (jul-l/  1 5min) 

19+3 
80+16 
39  + 5 


the  present 
inhibition  of 
ces  a 
iggest  i n<| 
consuming , 


of 


i. 

one  up 


( 4 ) In*  1 nonce  of  Histamine  1 : : « I . j < • f ■ < 1 hi  Secretion  on  Acute 
Gastri  ■ fluoor.nl  li  Lo..ro(jon<?r;  i : It  has  boon  dopionst  rat  ocf  in- 

vit.ro  tliit  bur  i m.nn  i < !•  ■ — i nh  i b i l 1 amphibian  gastric  mucosa  is 
1 1 s s i ‘ " i : ; i . i n t to  bi  1 1 • 'ilt  j ! . lured  damage  , as  judged  by 
• ■ 1 ect  t i oa  I i nd  i c ies , t Inn  is  . pout  .inrousJ  y s i -c; re t i ng  mucosa 
(Giisf.roi’iit  , 71:  /an,  1976).  The  present  study  used  ox-vivo 
vascu la r i zed  chambered  wedges  of  proximal  canine  mucosa  to 
examine  the  converse:  the  potent  ini  protect  i ve  effect  of 
active  II*  secret  ion  induced  by  histamine  on  acute  mucosal 
u 1 o'  rocj< -ner.  i s caused  by  the  topical  applies!  ion  of  sodium 
t aurochnl  it.  (TC)  in  acid  solution  and  concomitant  pharmaco- 
logic ischemia.  • Methods  Groups  of  doejs  (n  5 — 6ea.)  were 
studied  during  3 conserut  i ve  70  minute  period;;.  Group  A= 
topical  acid  test  solution  (ATS)  during  periods  (1),  (2),  (3). 
Group  B (1)  ATS,  (2)  ATS,  (3)  ATS+vasopress j n (VP) , O.OlU/Kg- 
nin  delivered  via  the  splenic  artery  (which  supplies  the  wedge). 
Group  C-  (1)  ATS,  (2)  ATS+topical  lmll  TC,  (3)  ATS+TC+VP. 

Group  n ATS+hi stamine  (H),  I uGm/Kg-min  TV,  (2)  ATS+H + TC , (3) 

ATS+H+TC4 VP . Parameters  evaluated  during  each  period-net  flux, 
aminopyrine  clearance  (Af) , a measure  of  mucosal  blood  flow, 
and  lesion  index  (LI),  graded  0-5  by  an  independent  observer 
using  photographs.  Results-  In  the  absence  of  VP,  TC  signifi- 
cantly increased  net  lit  loss  and  AC  relative'  to  ATS;  II  resulted 
in  significant  II*-  gain  and  further  increased  AC  relative  to 
ATS  + TC ; no  lesions  wi-r.  noted  under  any  circumstance.  The 
results  observed  during  period  3 (+SEM/30min ) : 


Allf  (juLg) 

AC (ml /min ) 
LL  (0-5) 


- 1 094 43 
1. 57+0.29 

0* 


ATS  * VP 

-10R  t 60* 
0.7040. 1 6* 
0. OH t 0. 0 H* 


ATS t TCI  VP 

-359+66 
1 . 10+0.09 
2.20+0.26 


ATS  + II+TC+VP 


-55+57* 
1.37+0.43 
1 . 60+0.51 


*Sig.  difi.  vs.  ATS  -t  TC  * VP 


Thus,  the  combination  of  topical  bile  acid  in  acid  solution 
and  relative  mucosal  ischemia  (compared  to  ATS+TC,  where 
AC  3.  36  r 0 . 6 9ml./m  i n ) i s cutely  ulcerogenic.  Concomitant 
histamine  infusion  neithei  protects  nor  augments  lesion 
format  i on  under  these  expei  uuental  conditions. 


5)  Influence  of  Topical  Prost  ag  I and  i n P.i  on  Acute  Gastric 
Mucosa  I U1  ce  roperies  i s . ime  to  the  difficulty  in  obtaining 
adequate  supplies  of  vasopressin,  to  date,  only  control  data 
has  been  obtained  in  this  particular  study,  using  small  doses 
of  int raarter ial  vasopressin  to  induce  acute  mucosal  lesion 
formation.  The  study  is  cont  i suing. 


('•)  I'M  i-  n*  mly.  Til.'  cooper  •!  .i  vo  study  with  the  Burn  Unit 

.1*  thf  Brool  Army  Mom  i t a ! r<  nt  j mar's.  Tot  .1 1 bile  acid  content 
and  o n 'i'll' rat  ton  in  Mv  nasi  ic  aspirate?  of  severely  burned 
pat  ion*  s is  be  i nq  ana  1 \\:ed  and  correlated  with  the  qas  t roscop ic 
appearance  of  the  mucosa  on  successive  post-burn  days. 
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